


e Cell division =

e Sex cells necessary for reproduction are formed
through meiosis

e Apoptosis =




* Somatic cells (body cells)
— Diploid = contains 2 sets of chromosomes

—XY = male
e Remaining 22 pairs are called autosomes
— Formed by mitosis




Cell Cycle

—Proteins and lipids are produced
* Synthesis phase (S)

—Chromosomes are copied

* broken aown into 4 pnases



— Prophase
— Metaphase

— Anaphase
Telophase

Cytokinesis

Interphase










1. Prophase

* First and longest phase of mitosis

* |dentical copies of the same chromosome

— Sister chromatids are attached
at centromere e ——

Centriole

Centromere

: Chromatid
Chromatid



e Chromosomes line up across middle of cell

Spindle fiber

Chromosomes




3. Anaphase

 Chromatids separate and move toward the
centrioles at each end of the cell
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4. Telophase

Nuclear envelope

e Spindle disassembles

* Nuclear envelope reforms (one at each end)




Control of the Cell Cycle

e Apoptosis checkpoint

— Proteins called survivins override signals telling
the cell to die so cell division, rather than cell
death, occurs




e Factors outside the cell that affect cell’s

— Growth factors
e |nternal triggers of mitosis




 Telomeres =
— Chromosome tips

o

)

* Telomerase =
— Enzyme that adds DNA to chromosome tips
— Produced by







e Meiosis =

— Cell division that halves the number of

* Chromosomes pairs are called homologs
— One comes from mom and one comes from dad




* Interphase

e Reduces number of replicated
chromosomes from 46 to 23

— Equational division (Meiosis 1)







Prophase |

Centromere

Chromosomes

Nucleus

Chromatids —<= Centrioles

e Spindle forms
* Nuclear envelope fragments
* Synapsis =

Pair of chromosomes

Spindle




Metaphase |

— Random alignment of homologs
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Telophase |

chromosomes on elther side or ce

* Spindle disappears e

Cleavage
furrow




Results of Meiosis |

* Centromeres of each homolog remain
together




Prophase Il

* Nuclear envelope Tragments

e Spindle forms and fibers attach to both
chromosomes
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opposite poles
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e Cytokinesis divides
cellsinto 4




Mitosis
One division
2 daughter cells per cycle

Daughter cells genetically
identical

Chromosome # of
daughter cells same as
that of parent cell (2n)

Occurs in body cells

Occurs throughout life
cycle

Used for growth, repair,
and asexual reproduction

Meiosis
Two divisions
4 daughter cells per cycle

Daughter cells genetically
different

Chromosomes # of daughter

cells half that of parent cell
(1n)

Occurs in reproductive cells

In humans, complete after
sexual maturity

Used for sexual
reproduction, producing
new gene combinations









e Stem cells =

— Produce daughter cells that retain the ability to

rom It

 Progenitor cells =

— Cells whose descendants can follow any of several

or cells are lost



3 General Sources of Stem Cells

* ICM cells come from
—“Left-over” embryos from fertility clinics
—Nuclear transfer




2. Induced pluripotent stem (iPS) cells

3. “Adult” stem cells

 Tissue specific or somatic stem cells
e Self-renew but most are multipotent




4 Basic Stem Cell Applications

2. Observe earliest signs of disease
— Ex-Lou Gehrig’s disease




3. Create tissues and organs

4. Possibility to introduce reprogramming
roteins directly into body to simulate stem




